Isolation of proteins binding to promoter elements of alkaloid metabolism-related genes using yeast one-hybrid.
Controlled transcription of biosynthetic genes is one major mechanism regulating alkaloid production in plant cells. This regulation of biosynthetic pathways is achieved by specific transcription factors. Sequence-specific DNA-binding proteins interact with the promoter regions of target genes, modulating the rate of initiation of mRNA synthesis by RNA polymerase II. Gene transcription is regulated depending on tissue type and/or in response to internal signals like hormones or external signals such as microbial elicitors or UV light. Promoter elements are identified based on their ability to keep the wild-type response to these signals. Transcription factors involved in biosynthetic regulation can be isolated based on their ability to bind these specific promoter elements using yeast one-hybrid screening. Several transcription factors involved in the regulation of alkaloid metabolism-related genes have been isolated by this method. The aim of this chapter is to describe the yeast one-hybrid system for screening DNA-binding proteins potentially involved in transcriptional regulation.